Short Answer:

(1) (4)Is branch prediction really that important? Wir why not?

(2) (4)What is loop unrolling? Is it a valuable optimization technique?y bfrwhy not?

(3)  (2)Accuratedynamic branch prediction is more difficult for which type of benchmark, Int or Float?

(4) (3)What is roofline? What is it attempting to measure?

(5) (3)What is the primary difference between Tomasudtgorithm and Scoreboarding?

(6) (6) The book lists seeral things that limit the amount of achable ILP. List 3 of them, and for
each explain wiit limits the ILP.

(7) (4)What is a Vector Mask registend what is it used for?



(8) (8) You have been writing programs for a simple, non-pipelined machivieu have recently
receved a pomotion, and m@ your job is to write programs for a helgt pipelined, high perfor
mance processoiThese ne programs mustx@ecute as fast as possible (the emphasis is on response
time, not throughput)Give & least 2 examples of things you might do differentlyw,rand be sure
to explain in detail wi (what is the problem you areecoming?)

(9) (8)What is the definition of a basic block®hy is there a desire to create larger on&sive me
example of a way to create a bigger basic block.

(10) (6)The authors list 3 main hardware approaches to supporting multithreading. Briefly describe ea
one and ha it works.



(11) (8) Supporting precise interrupts in machines thatwalbut of order completion is a challenge.
Briefly explain what a precise interrupt is, wihis a challenge in OOO machines, and describe the
main technique used today to provide precise interrupts.

(12) (8)Compare and contrast Superscalar and V.LDDéscribe each, and list bnedvantages and one
disadvantage of each approach.



(13) (6)Briefly outline hav a Vector machine works, and what type of parallelism it is exploiting.

(14) (6)Compilers hae trouble optimizing code thatwnlves reads and writes to memoiyhy? (The
answer has nothing to do withvaelow memory is - that is a different problem altogether).



(15) (10)Assume there are 8 logical and 16 physicgisters. Orthe left belav is the register mapping
upon entering the code sequendeur job is to fill in the mappings after theeeution of the DIVF
instruction, including what is on the free list. (Assume that during xbeugon of this code, no
registers are released - in other words, the free list will be shorter at the end than at the beginning.

BEFORE AFTER
Logical Plysical Logical Plysical
0 2 0
1 4 1
2 6 2
3 8 3
4 10 4
5 12 5
6 14 6
7 0 7
Free Pool: 1,3,5,7,9,11,13,15 Free Pool:

You are gven the following code sequence:

ADDF F2,F2,F4
SUBF F2,F3,F2
MULTF F4,F3,F2
DIVF F2,F2,F3

Now, rewrite the code sequence be&lasing the actual physical register names instead of the logical
ones.

ADDF P_P_ P
SUBF P_,P_P
MULTFP__P_ P__
DIVF P_,P_P



(16) (16pts) Here is a code sequence.

lw  R1, O(R10)

w  R2, 4R10)

add R3,R2,R1

sv  R3, 20(RO)

sub  R7,R7,1

lw R4, 4R10)

lw RS, 8(R10)

add R6,R5 R4

v R6, 24(R0)

sub  R7,R7,1

a) Assuming a standard 5-stage pipeline that does not support hazard detection and doasdio forw

ing, insert as manNOPS as required in order to ensure this code runs corréRtynemberwrites
to the register file occur on the first half of the cycle, and reads occur during the second half).

b) Schedule the code to remeoss mary stalls as possible. Homary cycles does it ta&k now?





